An excellent practice of maintenance management is greatly needed to increase the life cycle of the property and to minimize unexpected breakdowns or deterioration effects. In this respect, the modern maintenance manager will have to rely as much on knowledge of the managerial and social sciences as on the traditional technique knowledge base of building construction and deterioration. Improper conduct and application of maintenance management procedure and systems may result in deteriorating the property itself. Therefore, the performance of the maintenance management operations have to be continuously reviewed and analysed in order to ascertain a high quality service. This study aims to present the personnel characteristics in the current practice of building maintenance management in Malaysia. Questionnaires are distributed to all maintenance personnel on selected buildings. These data are then analysed consequently to produce the in depth understanding of personnel characteristics in current building maintenance practice in Malaysia. This study believe to be valuable in identifying where the practice needed further attention and helped pin point problems areas within building maintenance management.
Introduction
Building maintenance management is a highly complex sphere of operations, involving the interaction between the technical, social, legal and fiscal determinants that govern the use of buildings (Francis et al, 2001) . Most people do not realize that a building maintenance system contributes to the income of the company's owning or renting the building. It has become a part of a total performance approach, together with other factors such as productivity, quality, safety, and environment (Groote, 1995) . Maintenance performance is generally hard to measure, as one should not only consider quantifiable parameters but also the quality of the performed maintenance and its organization (Armstrong, 1987) .
As building in Malaysia is concerned, most buildings are maintained by their own staff instead of hiring contractors (Zawawi, 2006) . Buildings such as hotels, hospitals and high-rise offices normally have their own maintenance department managed by a maintenance manager. Zawawi (2006) , conducted a building satisfaction survey and found that most occupants considers that the maintenance serviced they received was not in the satisfied point. This involves issues such as lack of maintenance staff, unskilled workers, lack of tools and many more. Thus, this paper aims to assess and identify the personnel characteristics affecting building maintenance efficiency of building maintenance department in Malaysia. Maintenance personnel include maintenance staff or people responsible for maintenance job in the buildings. appears to be the most convenient way to obtain highest participation as people would be able to fill in the questionnaire during free time.
For this study, data are gathered from the entire maintenance individuals that are directly involve in maintenance works including repairing and supervising. As this involve all level of maintenance personnel, dual language, Malay and English was used, as this would help in providing better understanding of the questionnaires. The questionnaire was design for the maintenance personnel to fill in their details that includes data of academic qualifications, working experience, age, gender and so on. The maintenance personnel are divided into mechanical, electrical and electronic types. Likewise, the personnel are hierarchically group into engineer, superintendent and technician (Mjema, 2002) . Five high-rise buildings located in Kuala Lumpur and Klang Valley were selected for this study. Based on the selected buildings, 76 questionnaires were distributed to all maintenance personnel.
Building Description
A summary of key building features is shown in the Table 1 . The number of storeys varies from ten to eighteen with a total gross floor area ranging from 6530m 2 to 18100m 2 . These buildings are all modern type high-rise office buildings with sophisticated building services installed. All of these buildings operate approximately 8 hours to 10 hours a day.
Discussions of Results

Gender and Working Experience
From 76 respondents of maintenance staff in high-rise office buildings, males are more likely to be employed in the maintenance department rather than females (Figure 4 ). Only 7.9% of the respondents are found to be female. The study has also found that those females employee are most likely to be doing administrative work in the department, such as receiving calls for maintenance requests, filing and other similar tasks. The author strongly believed that having one or two such clerical persons in a maintenance department would be necessary. This is because most females are very familiar with paperwork, including typing, coding and so on.
Working experience is also one of the factors that affect the quality of maintenance system. The survey shown that from the entire 76 respondents in maintenance department, not many of them possesses a long working experience. Figure 2 shows that only 9.82% of them have 6 to 8 years working experience, and majority of the personnel obtain around 2 to 4 years experienced in that field (44.70%). Even though, working experience does not give unswerving impact to the maintenance system but it does affect the quality of works. Peoples with more experience tend to do their work confidently and effectively while less experience peoples may need somebody to assist them.
Academic Qualification
Based on the survey data, most companies do not have full skilled maintenance personnel. Technician and supervisors are among staffs with technical certificate and are considered as skilled staffs that fulfils the building maintenance requirements. SRP, SPM and STPM are those of school's passer, have no basic technical knowledge, and are considered as unskilled staff. Only a few of them have some working experience in this field. These are among the problems faced by most maintenance organisations in Malaysia. Hiring skilled maintenance personnel is difficult. In order to resolve this problem the Building Management Team should provide skill training to those staff without essential academic qualifications. The Stationery Office, (1994) has stated that it is the duty of an employer to ensure that his personnel have the necessary competency to do maintenance work. It is also the responsibility of the employer to provide employees with appropriate training if they are not competent enough to carry out tasks. Competency level should be emphasized because a maintenance department works closely with the building's control system. Moreover, unskilled staff could cause enormous damage to machines and equipment especially in a manufacturing plant, and therefore represent a high risk to the building. In view of this, staff must be carefully select for their knowledge and ability so that they are able to handle matters pertaining to plant equipment and other maintenance matters. Staff evaluation systems, staff motivation programmes and staff trainings are an effective ways to improve employees' maintenance skills and should be practiced more often to bring out the best out of them.
Faculty of Civil and Construction and Faculty of Architecture, Planning and Surveying of University of Technology MARA (UiTM, 2007) offers building services courses that provide students with knowledge and understanding on the principle of electrical and mechanical engineering. The courses emphasizes on the supervision of electrical system and different types of mechanical equipments that are commonly use in building. The operation and maintenance of the equipments are also taught to the students. Students will also learn the electrical wiring regulations and building service systems. Similar courses are also offered by two polytechnics in Malaysia but only at diploma levels. Some of the syllabuses are included in one or two subjects under architecture, building or real estate courses. Besides that, the National Vocational Training Council (NVTC, 2006) of Malaysia also provides and coordinates skill-training strategies and programmes to keep up with Malaysia's technological and economic development needs. The objectives are to establish a coordinated skill training system attuned to Malaysia's development goals and needs, to promote the development of skill training; and to certify skills competency. These facts clearly show that the standard of technical and skill training must be upgraded to fulfil the required standard. The Ministry of Education and related parties should consider ways to improve this situation. Introducing a technical skill programme or short-term courses on technical skills is one of the possible solutions.
Flexibility of the Personnel
Besides not having enough skilled maintenance staffs, most company also have lack number of maintenance staffs. Table 2 below list the number of staffs in the maintenance department in office buildings in Malaysia. The table shows that staffs are able to fix and repairs the entire maintenance request but will be over worked to maintain quite a large area. It is also important for every maintenance manager to study the minimum number of staff employed. This is to avoid overworked staff, which might affect the quality of the system. Chan et al., (2001) proposed the Manpower Utilisation Index to be used as an indicator to reflect how well the maintenance workforce has been utilised. This is useful in identifying whether the maintenance workforces is over, fully or under utilised, and for assessing the general productivity of the maintenance personnel. The size of building and the number of staff available are important factors that should be studied deeply.
Small simple buildings and large complex buildings might require different amount of maintenance work. The ratio of average request for repair daily or weekly to the number of maintenance work force would help management to predict whether the maintenance team is able to run the maintenance system effectively or not. The business function will dictate the maintenance needs. To ensure that an organisation achieves its business function with maximum efficiency, a clear understanding of maintenance need is required (Smith and Tate, 1998) .
Organization Structure
Evaluation on maintenance personnel includes the way they communicate in the department. This would affect the efficiency of the maintenance system in the building. A good arrangement of organisation structure will help the maintenance department to manage the building without too much hassle. Most buildings in Malaysia have their organization structure but the problem it is not displayed for everyone to see. It is important for staffs to know their organization structure because it tells more about the responsibilities and provide staffs with the knowledge in seeking further assistance. An observation in most buildings in Malaysia found that most staffs are confused with its own position in the department and facing difficulties in finding the correct person to report. At the end, many unresolved requests and complaints has been store up. Maintenance staff should be clearly brief on the position, jobs, and responsibilities before any works can be executed.
Each maintenance personnel should know his or her responsibility in the department. Documented description of the job responsibility will help each person perform work better. A responsible job is one which the value of job outcomes is highly sensitive to the worker's input. A responsible worker is not closely monitored during the production process, but after the outcome of his work is evaluated, credits will be given for a well done job or blames if the job is poorly done. The degree of responsibility may be measured by the variation in the value of job outcomes over the feasible range of worker's effort. Management should prepare and explain the responsibilities of the staff due to their position in the department. This is to avoid any disputes between the employees over the jobs assigned. Therefore, when there is a request for maintenance work at a certain area, the person in-charge of that area will immediately take up the job.
Management of maintenance can also comprise more than the control activities associated with each item of equipment and can be addressed broadly under the headings of 'technical' and 'control' (BS 8210) . Effective maintenance management minimized the cost associated with the non-availability of an engineering service (CIBSE, 2000) . Maintenance manager must be able to manage the team as well as having sufficient knowledge of health and safety regulation and other requirements that are necessary to the departments. It is the responsibility to the manager to bring a satisfaction condition not only for the occupants but also to the staffs for not burden on overworked.
Conclusions
Building maintenance management is a highly complex sphere of operations, involving the interaction between the technical, social, legal and fiscal determinants that govern the use of buildings (Lee et al, 2001 ). An excellent practice of maintenance management is greatly needed to increase the life cycle of the property and to minimize unexpected breakdowns or deterioration effects. In this respect, the maintenance personnel will have to rely as much on knowledge of the managerial and social sciences as on the traditional technique knowledge base of building construction and deterioration (Smith, 1992) . Improper conduct and application of maintenance management procedure and systems may result in deteriorating the property itself.
Effective building maintenance can be achieved through a well-organized management, skilled maintenance personnel and a good organization structure (Smith, 2004) . In this study the maintenance personnel requirements in Malaysia has been evaluated and the finding shows that many parties should be involved in enhancing the standard. The building Management Team as well as the Ministry of Education Malaysia and the Ministry of Human Resource should take note that prompt actions are really needed to build up the level of maintenance technology in Malaysia. The key factors described in this paper would hopefully be applied to provide guidance and references for better building maintenance management system for Malaysia. 
